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Abstract
This study aimed to clarify clonal structure and reproductive modes, layering (asexual) and/or seedling re-
generation (sexual), of Quercus crispula var. horikawae using eight nuclear EST-SSR markers; the species has 
stunt creeping multiple stems and occurs in pseudo-alpine zone of the mountains in the Sea of Japan side. 
This study was conducted in an isolated stand (alt. 1,570 m) of the species near Ohtoge-pass in Mts. Nasu, 
northern Tochigi Prefecture. DNA was extracted from leaves of 92 stems that did not have any distinct con-
nection of roots and creeping stems above the ground. The results of DNA analysis indicated that the stand 
consisted of four genets (clones). Genet A, which had 87 stems (ramets), occupied throughout the study plot. 
The other clones (B, C and D), which were composed of 1-3 ramets, might be derived from seedling regenera-
tion. In conclusion, reproductive modes in the stand were likely to be dominated by layering regeneration re-
sulted from the creeping of stems rather than seedling regeneration that rarely occurred.
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たクローンの識別が有効である（Moriguchi et al. 
2001）。かつてはクローンの識別にアロザイムや










あり（Jarne and Lagoda 1996），遺伝マーカーと
して優れた特徴をもつ。第1にDNAの複製ミスや
組み換え時の不等交差により反復回数が変化しやす






































落は，林床にはオクヤマザサSasa cernua Makino 
が繁茂しており，矮性化したウラジロヨウラク
Menziesia multiflora Maxim.やミネヤナギSalix 
reinii Franch. et Sav.などの樹種とともに，ニッ
コ ウ キ ス ゲHemerocallis dumortieri C. Morren 
var. esculenta (Koidz.) Kitam.，マンセンカラマ
ツThalictrum aquilegiifolium L. var. sibiricum 
Regel et Tiling， ト モ エ シ オ ガ マPedicularis 
Fig. 1.  Location of study site and plot in Mts. 
Nasu, northern Tochigi Prefecture.
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Fig. 2.  Map of stems surveyed and identified clones 
in the study plot. The size of circles is proportion-
al to diameter at the ground (D0) of each stem.
Table 1.  Characteristics of nuclear EST-SSR mark-
ers used in this study.
Locus NA HO HE
Primer 
source
QmC00419 2 0.978 0.500 1
QmC00716 4 0.043 0.074 1
QmC01368 2 0.011 0.011 1
QmC01794 2 0.000 0.043 1
QmC02052 4 0.989 0.511 1
CcC00610 4 0.022 0.043 2
CcC00660 5 1.000 0.516 2
CcC01513 3 1.000 0.505 2
NA: Number of alleles per locus detected; HO, Observed-
heterozygosity; HE, Expected heterozygosity; 1, Ueno et 
al. (2008); 2, Ueno et al.(2009).















個体間の遺伝的距離（Smouse and Peakall 1999）
を算出した。そしてこの遺伝距離に基づいて，主























































Table 2.  Characteristics of clones identified and Pgen values, the prob-
ability that consecutively sampled trees that actually belong to dif-
ferent clones would have a similar genotype by chance.
Genet N/G Pgen Max D0(cm) Max L(m)
A 87 0.0490 11.1 3.5
B 1 1.85×10-17 7.1 1.8
C 3 1.66×10-3 4.7 2.2
D 1 7.23×10-23 3.7 1.5
N/G, Number of ramets per genet































性の違い（Moriguchi et al. 2001），クローン間競
争，攪乱頻度，最後の攪乱からの期間，そして土
地の生産性（site quality）といった様々な要因に
より形成される（Suvanto and Latva-Karjanmaa 
2005）。このうち，クローンの年齢は測定が困難で
あるが，Steinger et al. （1996）はクローンサイズ
とその成長量によりクローン齢を推定している。ま
た，高標高域において樹齢と幹直径は正の相関関係
Fig. 3.  Principal coordinates analysis for iden-
tified clones using eight nuclear EST-SSR 
loci.
Fig. 4.  Relationship between diameter at the ground (D0) 
and maximum length (L) of each stem of identified 
clones.


















A 171/172 257/257 153/153 105/105 252/260 341/341 134/138 404/407
B 171/171 249/261 153/156 96/96 260/260 338/340 126/138 404/407
C 171/172 256/257 153/153 105/105 252/260 341/341 134/138 404/407
D 171/171 261/261 153/153 96/96 258/264 340/348 118/120 399/407













れ て い る（Hsiao and Rieseberg 1994; Tuskan 
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